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Wicket Arch constructed in 
REFRACTORY CONCRETE 


Phe above nght-hand photograph shows one of several Refractory 
Concrete wicket arches constructed with Ciment Fondu and 
crushed firebrick in-use at one works 

Refractory Concrete is ready for use and of great strength 
and hardness in 24 hours, can be cast to any shape, requires no 
pre-firing, is stable under load up to 1300 C., and has no ap- 
preciable after-contraction. Other uses for which) Refractory 
Concrete is eminently suitable include foundations, doors, floors, 
arch coverings, flues, flue linings, flue blocks, dampers, kiln car 


superstructure, covel blocks, brick setting ete. 


N 


r further detaiis an ID 


acuMiNGUS 


LAFARCE ALUMINOUS CEMENT COMPANY LIMITED, 73 BROOK STREET, LONDON W.1 
Telephone: MAYfair 8546 


g 


| 
EFRAMICS 
3 
\ M 
= \ 
<=. °° °° ° °° 
te Please write f 
3-1130 ‘ 
? 
& 
ri —_ 


MARCH, 1952 


PLANNING AND REALITY 


City Planning Enquiry for Stoke-on-Trent has closed. Untortunately 


the enquiry itself could at the best be described as time-wasting, and as 

such, an expensive overhead at a time when the industry which is being planned. 
is facing a very stark reality 

However, out of this enquiry did emerge certain salient facts. One firm after 
another giving its evidence betore the Reconstruction Committee outlined the 
manner in which it had spent considerable sums of money in modernising its 
factories. The British Ceramic Research Association confirmed how the smoke 
pollution in the potteries had been severely curtailed. One after another the 
manufacturers referred to the installation of continuous tunnel kilns 4nd com- 
mented how their factory was minimising the use of solid tuel and moving 
towards smokeless conditions 

This capital expenditure was undertaken by the manufacturers at their own 
behest--1it is evidence of progressive manufacturers who, without any force 
from an over-riding authority, have set about reconstructing and modernising 
their factories. If the enquiry does nothing else it has enabled a factual record 
to bz made of the achievements of the pottery industry itself. On top of price 
increases for fuel comes news from Australia, that that country is reducing 
pottery imports by 8O per cent. The words of Mr. W. b. Wentworth-Shields. 
Director of the British Pottery Manufacturers’ Federation, on Thursday 17th 
March, were 

“As it Is at present understood, it appears that there will be no opportunity of 
exporting to Australia any of the goods in the sections atfected—earthenware. 
12 months. 
Whilst the planners plan. the five towns have again to get down to brass 


china, sanitary earthenware and tiles—for at least another 


tacks. This adverse tactor will be overcome, but the initiative for overcoming 
this setback will spring from the same people who spent large sums of capital 
in modernising their own factories and not from those who merely wish to 
move things around. 

If the workers put their faith in the planners... but they will not! Once 
again management will strive to keep the potteries going and the workers in 
their job 
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These latest type Simpson ‘* Mix-mullers’ 
provide ‘the heart’ of your dry-mix process. 
Through the use of air-floated clays the 
need for blungers, filter presses, and 
magnetic separators is eliminated. Proved 
in use on (a) Refractory Brick (b) Electrical 
porcelain (c) Tiles and other ceramic bodies. 
Results are extremely accurate—each batch 
is controlled to desired specifications. 


Inset picture shows the No. 2 size with 
mullers (adjustable for height from 
bottom of pan) and the plows which 
turn over the material and direct it 
in front of the mullers. The Hood 
(not shown) supplied as standard for 
all ceramic installations. 


* The AUGUST-SIMPSON MIX- 
MULLER Model 00 for 
laboratory or pilot plant 
work—capacity 4 cu. ft. 
per batch. Automatic dis- 
charge, this model is fitted 
with a Three-speed Drive. 


DEMONSTRATIONS: Our demonstration plant is 
available for either small or large-scale tests Contina 
with your own materials. All tests are treated °! Europe. 
confidentially. 


TELEPHONE: 
HALIFAX 61247/8/9 
TELEGRAMS: 
LIMITED Au6usT, HALIFAX 
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The Council 


‘OME months ago wrote in this 
column what was considered to 
be a somewhat critical dissertation 
upon the activities of the Council ot 
Industrial Design in their most aggra- 
vating policy of telling everybody now 
evervthing should be done The 
Festival of Britain gave them a good 
chance. They started a paper called 
“Design.” short, with taxpayers’ 
money, the boys in corduroys had one 
whale of a time acting as the arch- 
priests of contemporary art and design 
I wrote betore the Festival of Britain 
was held, that pottery was not obtain- 
ing a show commensurate with its im- 
portance. | wrote that one manufac- 
turer of fine china of the highest 
repute had made special exhibits on 
the lines he thought would be accept- 
able to the Festival of Britain authori- 
ties he had added, as an aside, that 
these would never see the light of 
production days. As a commercial 
proposition for overseas sales he 
thought they were pretty hopeless 


Demand for Contemporary Design 


However. the potteries have now 
been criticised by no lesser a person 
than Mr. Gordon Russell, director of 
the Council of Industrial Design, 
when he spoke recently to the British 
Pottery Manufacturers’ Federation, 
and was well reported in the Evening 
Sentinel. He made a point that there 
was a growing demand in the United 
States for contemporary designs and 
added that this movement might well 
thin orders for traditional designs. He 
stressed that the potters should con- 
duct experiments in what he described 
as the “contemporary idiom” and 
should stage exhibition the 
United States in about 2 years’ time. 
He hastened to add that this, of course 
was only possible if the potters wanted 


Design and Pottery 


by ARGUS 


of Industrial 


such a scheme. He offered the Coun 
cil’s assistance. He ad nitted that the 
South Bank Exhibition was a dis 
appointment which forecast would 
be the case, having heard the “powers 
that be” decide what would and what 
would not be shown on the South 
Bank. He urged the locking of art 
and technical education, saying that 
art schools mostly taught how things 
were made by hand, and technical 
schools taught how things were made 
by industry, with litthe thought for 
design: a somewhat sweeping state- 
ment and one which I feel sure would 
be refuted by the potters’ own North 
Staffordshire Technical College 

In short, Mr Russell was kind 
enough to tell the potters that he 
thought that their export. staff, their 
planners for the export market, and 
their designers for the export market, 
were lagging behind. The fact that 
many of the well-known industries 
have already established very useful 
working outposts in the United States 
seemed to have been overlooked 


Potteries Reply 


However, in Stoke-on-Trent. where 
a spade called a “sanguinary 
Shovel,” Mr. Russell did not escape 
unscathed. Mr. Hewitt, who presided, 
said he always viewed with trepidation 
the designs of the so-called pseudo- 
artists. He added that for thirty years 
the district had been told by various 
Government departments that it was 
antiquated, out-of-date, and backward 
in design ideas. Sweden, Czecho- 
Slovakia, and pretty well the whole of 
Europe had been considered as more 
advanced than Britain and now it was 
being suggested that America was 
likewise ahead of Stoke-on-Trent. 

But Mr. Hewitt’s most telling point 
against this argument was that our 
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aports Nad never Deel 
Mir J. Hartill, in his conterences 
with buye4rs had learnt that 
there was a minority preferring con 
lk porary design and there Was 
d | im encouravinye contempor ify 
‘ nd by so domeg the Council of 
Industrial Design might unwittingly 
ctually do harm to the export track 
tonly of pottery but of other indus 
Behind this one re ids 4 
tron that the (¢ ouncil of Industrial 
1) is. busily envuvged im Keeping 
rb for the boys il time when 
ployment among the arty-cralty 
being increasingly felt, and these 
obs are berng obtained bys telling 
one nadustry ifter mother how 
very poor are their efforts, and how 
muct better thes could be ony 


they would listen to the advice ol the 
nation’s high priests of culture who 
live in Petty brance course it ts 
true that its lamentable that British 
industry should be compelled to pays 
i crowd of people who so decry the 
products which prevail and thereby do 
ictual harm to exports at a most 
critical time ( riticism, ves! But 
please, by those who know! 

Mr. Ho J. Plant said it would be 
itterly and ibsolutely futile to adopt 
contemporary designs in present-day 
fuctoric for customers all ovel the 
world were asking for their tr iditional 


designs 


\ Passing Phase 


Mi R l Evans struck a forcible 
pote when he said that what had been 


seen oof contemporary design and 
recent. American products, showed 
them as a passing phase He idded 
very wisell Until we see some defi 
nite line on which we can move, we 


tre, obviously. sticking tight) on the 
products which we have no ditliculty 
in selling all over the world today 
Ihe Couneil of Industral Design 
has poked ats inquisitive finger into 
prachh evers industry It will 
tell manufacturers, with a gay non 
chalance. how should look motor-cars, 
tanks. locomotives or toothpicks. It 
foreets and overlooks that design is a 
very subjective appreciation can 
set out to condition people that such 
ind such a design ts a yood thing 
which would appear that the 
Couneil of Industral Design is doing, 


but who is the arch-arbiter to give a 
decision that that which the people 
has been conditioned to 1s a good 
design and to them advantage? It 
Strikes me as being the thin edge of a 
lictatorial 
to note that at least in Stoke-on-Trent 
the Council of Industral Design has 


been brought up with a very round 


ipproach, and it is pleasing 


turn 


Tendency for Politeness 

Over and over again IT have heard 
industrialists express the same sent 
ments as the potters but aside. There 
i, a tendency for politeness to be 
maintained and to suffer fools gladly 
becuuse of politeness That will not 
vet us very far, and if the men who 
have spent their lifetimes in an indus 
try are prepared to allow dilettants 
to chivvy them around, the ultimate 
result will be far from advantageous 
to industry. Good luck to the potters 
for having spoken as such to Mr 
Gordon Russell -and undoubtedly 
the inner cotene of designers meeting 
together in| Whitehall over cups of 
tea will decide once again like the 
Romans, that the people living in the 
north are semi-savages and hairy men 

but maybe common sense will 
prompt them to realise that the vast 
majority of the real productive wealth 
of community does hail from. Bir- 
mingham northwards 


CERAMIC ASSOCIATION OF 
JAPAN 


crams Association of Japan 


celebrated its) 60th inniversary 
Tokvo recently by publishing a ceramic 
industry manual. a special number of tts 
Journal of the Ceramic Association the 
eranting of research and technological 


wards. the nolding of a commemorative 
nd screntihic ind conference 
nd arranging works visits 

In this connection Mr. Nakamura 
president of the association whose speech 
was read by the vice-president, owing to 
iliness. expressed the opinion that, “the 
Ceramic Association of Japan re 
covered very quickly from the post-war 
confusion. and is now ready to help in 
the rebuilding of the Japanese ceramic 
industry on one hand, and on the other 
to contribute to the development of the 
ceramic industry of the world hand in 
hand with people of all nations working 


for the same cause 
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CERAMICS 


Carbon—A Refractory and 
Material of Construction 


(Specially Contributed) 


ARBON. with its) inertness to 
4 attack by chemicals, and tts high 
refractorimess, IS many Ways an 
ideal construction medium tor many 
industrial Farher samples 
of carbon were considered to be lack- 
ing in strength This has been 
remedied in modern carbon bricks and 
shapes. It is, however, subject to 
oxidation when heated above 350° ¢ 
and at elevated temperatures its use ts 
restricted to processes where reducing 
conditions prevail, as in blast furnaces 
making iron. The superiority of 
carbon blocks over fireclay bricks for 
constructing these furnaces has been 
conclusively shown in recent years in 
this country. Carbon bricks and tiles 


processes 


have been used for /ining tanks 
designed to hold corrosive chemicals 
such as hydrofluoric acid Recent 


developments include the use of this 
material for the construction of pack- 
ings and. fittings tor cooling 
towers, and for heat exchangers 


acid 


Carbon Refractories in the Blast 
Furnace 

The story of the evolution of the 
all-carbon blast) furnace in this 
country is an interesting story, which 
has been well told in a_ lecture 
delivered to a joint meeting of the 
Blast Furnace and Coke Oven Asso- 
clations of the Eastern States and 
Chicago district, Detroit during 
October, 1949, by Mr. G. D. Elfiot ot 
the Appleby-Frodingham Steel Co., 
and reprinted by Carblox Ltd. (a joint 
subsidiary of Thos. Marshall and Sons 
(Loxley) Ltd.. Shefhield and the Mor- 
gan Crucible Co. Ltd., London) 

Carbon as a blast furnace retractory 
appears to have originated in 
Germany in I886 and has been used 
in this country in the form of a ram- 
med paste mixed with tar for over 50 


Phe Germans had also made 
pretired carbon bricks. The difficulty 
with rammed that they 
contracted in use and allowed metal to 
escape under the hearth. During an 
investigation of the mixtures used for 
carbon ramming by the refractories 
department of the United Steel Com- 
panies. fired carbon test: pieces were 
prepared with properties superior to 
those published for Continental pro 
ducts. In early 1942 a quantity of 
9 in. by 44 in. by 3 in. blocks were 
made by Thos. Marshall as part of a 
programme for putting the manufac- 
ture of prefired carbon refractories on 
a commercial basis The majority of 
these were used to patch a break-out 
in a blast furnace, and after 3 years 
service, Were found to be untouched 
by the severe conditions inside the 
furnace. The problem was then to 
design a furnace hearth in which the 
refractoriness of the carbon could be 
utilised to the full 
fully accomplished and the material 
has now been utilised in other parts 
of the furnace, till recently the first all 
“Carblox” carbon furnaces have beet 
put into service 


Vears 


pastes) Was 


This was success 


Advantages of Carbon 


Before proceeding with the story of 
this achievement it may be well to 
consider the advantages of carbon for 
this particular application. They are 

(a) Wide range ot 

chemical attack, 

(b) low thermal expansion, 

(c) high resistance to thermal shock 

(d) good strength at high tempera- 
tures, 
not wetted by 
Iron, 

(f) high refractoriness, and 
(g) relatively high thermal conduc- 
tivity 


resistance to 
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These properties ensut =obricks are interior in these respects 
material is littl flecte and attack of the brickwork leads to 
nolten metal wos unlikely, an breakouts 

ites the joints The comparative properties 
high thermal condu British carbon and fireclay bricks ¢ 
it it freezes belore viven in G. D. Elliot's paper (loc. cit.) 
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When Josiah Wedgwood con- 
structed this lathe in 1765 
he litthe thought that a new 
material would eventually be 
found to supersede steel 
tools. Today this new 
material ‘Prolite’ Cemented 
‘Tungsten Carbide is used 
for Pottery ‘Tools which 
maintain, economically, the 
high quality products created 


by Sir Josiah. 


CEMENTED TUNGSTEN CARBIDE TOOLS FOR THE POTTERY INDUSTRY 


Supplied by DORSET PRODUCTS LTD., RUBY WORKS, ANCHOR RD... LONGTON. STAFPES 


Pechnical representatives always available for consultation and ad ‘ 


on the use of ‘Prolite’ Cemented ‘Tungsten Carbide on applicatior 


PROTOLITE LTD. A subsidiary company of Vurex Ltd Ratnham 
CENTRAL HOUSE, UPPER WOBURN PLACE. LONDON. W.C 1 EUSton 2¢ 


Export Sales: MUREX LTD. (Powder Metallurgy Division’ RAINHAM, ESSEX 
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int i i 
blocks for 


furnace 


lnteriocking arbor 


hearth of blast 


In addition carbon showed no stick 
ilk ilies ind 
allected by 
which 
materials 


ing With iron ores atl Was 


inert tf lay ron iron 
less 
tirebrick, 


than Was 


attacked by the 


abrasion 


above 


plast furnace 
Carblox 


shapes 


rbon with oxygen and 


vapoul! reactions are 


above 74 ind 1.100 | 
re as little risk ot 


respectivels 


reaction with carbon monoxide, which 
is KNOWN be a cause of disintegra- 
Some reaction ot 

OCCUFS with irbon 

ind it Is rapid above 

the presence ol 


nitrogen the 


‘ 


monoxide and 


eaction is consider ibly 


Failures of Early Experiments 

Ihe problem still remained of utilis 
ing the supertor properties of pretired 
c blocks to the full Early 
experiments in constructing hearths ot 
blast furnaces in carbon were not a 
success, due to the fact that the bricks 
worked loose and floated on top of the 
molten material The carbon itself 
showed no signs of  tailure The 
problem was theretore one of design- 
ing a hearth to prevent this 

The present solution ts to 
the hearth in medium sized blocks of 
prefired carbon are corrugated 
and interlock in depth as well as hort- 
vontally (Fig. 1) No cement is used 
is the blocks fit together very well 
The depth of the corrugations takes 
care of alter contraction, and gives a 
long path for any metal which may 


moon 


construct 
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(Left) microphotograph of pure 


Fig. 3 


penetrate the joints. The thermal 
conductivity of the carbon ensures 
that the metal freezes before it has 
penetrated too far Obviously a 
sufficient depth of carbon must be 
constructed for this to happen, and 


of interlocking carbon blocks 1s 
suggested. The interlocking prevents 
the blocks floating upwards These 
hearths have given very good service 
to date. 


6 Itt 


Extension of Experiments to Furnace 
Walls 


Subsequently it was decided to carry 
stack of the 


out experiments the 

furnace, Since it was felt that the fact 
that iron ore would not. stick to 
carbon and that it would not react 


with carbon monoxide might prevent 


the formation of those swellings on 
the inner walls of the turnace stack 
known as “seabs” and “scatlolds.” 


Under favourable conditions these can 
attain a considerable size and impede 
the descent of the charge into the 
lower parts of the furnace. A portion 
of the stack of a furnace was therefore 
lined with carbon bricks, and it was 
found that no scaffolds were formed 
over the period of test. Accordingly 
in April, 1949 a furnace was com 
pletely lined with “Carblox” carbon 
and put into service, and, in all, four 
are now operating. There are others 
operating in) Finland and Sweden 


The present position is that all these 
operating 


furnaces are successtully 


‘Delanium” 
graph of normal amorphous carbon (X250) 
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urte Powell Dut 


(X250). (Ri 


fryn Carbor 


ght) microphoto 


and one has produced to date 238,000 
tons of tron 

Carbon shapes are also used tor the 
run outs of blast furnaces (Fig. 2) 
These give longer working life due to 
the facts that they are not wetted by 
the molten metal, and are resistant to 
thermal shock and abrasion The 
metal is also cleaner The trough ts 
normally washed with a mixture of 
clay and graphite after each tapping 
to prevent oxidation 


Application to Manufacture of 
Tungsten Carbide 


C. L. Bodvan-Griffith (Materials of 
Construction in the Chemical 
Industry.” Society of Chemical In- 
dustry. London, 19SO), describes 


another interesting application of 
carbon refractories in the manufacture 
of tungsten carbide Sintering and 
casting takes place at temperatures up 
3000 ¢ and for this, carbon 
used carbon tube tur- 
heated by the passage 
current. Oxidation 
the reducing 


to 
boats 
naces, directly 
of electric 
prevented by 
atmosphere 


are 


IS 


use of a 


Preparation of Carbon Refractories 


The preparation carbon 
tories Is an operation requiring close 
technical control at all stages. Briefly 
it involves mixing the carbon, in the 
form of coke, with a tar binder, and 
then shaping and firing it. The latter 
operation done under reducing 


ol retrac- 


IS 
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Fip 4 Exploded view of Powell Duffryn cubic heat exchanger 


cenditions by bedding the shapes in 
coke breeze. On tiring, the volatile 
matter escapes. leaving the carbon 
bonded with a carbon) bond The 
final product has a porosity of 20-25 


per cent Ihe raw materials are 
checked tor quality, and weighing and 


muxing are done mechanically as tar 


as possible Special mixing plants 
ire used. Smaller pieces are pressed 
While larger ones are rammed = into 
moulds hiring accurately con 


trolled by pyrometers No machining 
necessary on the fired blocks (cl 
Anon. Refractories J. 22, 147. 1946 
( Werking. / rants finer. In 
Chem. Eng. 35, 489, 1939.) 


Impervious Forms of Carbon 


As made in the ordinary Wal) 
carbon refractories exhibit an appre 
chible porosity. bor certain applica 


tions, such as those which bring it 
into contact with corrosive liquids this 
necessitates impregnating with synthe 
tic resin. or backing with aeid 


prool cement Recently Powell 
Duthrvn Carbon Products Ltd... have 
introduced a form ot carbon 


marketed nder the name 


Delanitum.” which can be produced 
ina grade with a porosity as low as 
2 per cent The manufacturing 
method can be adapted to produce 
products of varying porosity, and for 
most purposes that with [0-14 per 
cent. shows excellent resistance to 
thermal shock with relative imperme- 
ability. (cf. Wo. S. Norman, A. Hil- 
lard, and C. H. V. Sawyer. So 
Chem. Ind. (loc. cit.) p. 239). In the 
Delantum process the carbontsation 
of bituminous coal is controlled to 
vive a high volume shrinkage (possibly 
of the order of 45 per cent.). This ts 
achieved by tine grinding of a coking 
coal to give a grading from 200 mesh 
down to or less. This 1s 
blended with certain) substances” to 
prevent the coal swelling, and 1s made 
into the required shape. It then 
fired in a reducing “atmosphere. The 
rate of firing is caretully controlled 
The composition of the mixture used 
and the firing conditions can be 
adjusted to give a range of physical 
properties Microscopic examina- 
tion shows that the carbon has a very 
tine grained structure quite different to 
that usually found in carbon retrac- 
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More and more ceramic producers are turning to the use of “‘CARBOFRAX" silicon 


carbide Kiln Furniture. Operating reports based on a variety of service conditions 
endorse its superior characteristics. These are summarized, with resulting benefits, as 


é High resistance to thermal shock High refractoriness to avoid warp- 


provides freedom from cracking ing and cracking 
A thermal conductivity about 1 
Exceptional load carrying strength 4 , y O 
' times that of fireclay means more 
at elevated temperatures permit 
rapid uniform heat flow to ware 


ting use of thinner tile 
3 g We shall be happy to give you the 


benefit of our unique experience in 


Absence of boiling and blistering 
this field 


eliminating ware spotting 


THE CARBORUNDUM COMPANY LTD. 
TRAFFORD PARK MANCHESTER 17 
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Photograph by 
courtesy of 
Joseph Bourne 
& Son Limited 
Denby Pottery, 
Nr. Derby 
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ihove 3,000) ¢ 
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he exchanger 
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There 
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here 


lable 
material 
described 


logue. are listed in 


yrades of 
the ¢ 
i hard one 


be expec ted 


several 
ind 

seems to be 
photomicrograph 
that the close grained structure results 
4 somewhat stronger product than 
type of carbon 


irbon 


the 
show 


Irom 


May 
these figures 
Wn 
the conventional 
refractory This also seems to conter 
the impermeability already noted. The 
Morgan Crucible ¢ Ltd.. supply 
Carbinert impervious form. of 
graphite Whose properties given 


in Table 3 
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The lehr shown has a 5S ft. wide conveyor and is W E B L M D 


used by Scuart & Sons Led., Stourbridge, for anneal ne | 
rystal glassware to a predetermined curve. For LOWER ST... NEWCASTLE, STAFFS. | 
further particulars please on No 2 | Telephone New tle 67927 


CGiRAPHITE 
Lubes 


C ARBINERI 
Blocks 


3 PROPERTIES OF 


Ultimate strength (lb. sq. in.) 


Pransverse 5.000 

Compressive 7.000 5.500 

Tensile 2.000 1.000 

Shere 2.500 1200 
Elastic modulus (lb. sq. tn.) 10 10 
Hardness (Shore) 40 45 
Specific resistance (ohms in.) S« 10 5x 10 
Specific gravity 18 18 
Specific heat 0? 
Thermal conductivity 

(B.Th.U. /hr./ft ft.) 60 60 


Application to Chemical Industry valuable. Thus it is used tor cooling 
Carbon tiles and bricks are being towers for acid and corrosive gases. 
used for acid-resisting floors, and for e.g... chlorine, and also for pipes. 
lining tanks where very corrosive _ fittings, heaters, and heat exchangers 
liquids are stored. Examples are the Standard pipes and fittings in gravhite 
digestors for paper pulp, and pickling are now available, and the use of this 
tanks for alloys. The temperatures at) = material is being rapidly extended. 

which they can be used at present 
depend on the nature of cement used 


G. W. J. Bradley. Mr. G. W. J. Brad 
ee a ea ¢ sional carbontisation 
example Bee be used up to — ( zeneral manager of the East Midlands 
1g re cement limits the temperature Division of the National Coal Board. He 
to 170°) ©. Carbon and graphite are will be responsible for the production of 
also used where high heat conductivity — carbonised and other processed fuels in 
and inertness to chemical attack are — that Division 
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Islanding—A Surface 
Characteristic of Some Porcelain 
Enamels 


(“OOK ind Andrews, and Harrison 
4 and Moore have noted unusual 
rlaces of some por 
subject the corro 
chemicals and weather 
mit Some enamel surfaces 
etched by the corro 
saving network of 
younded by more deeply 
They did not investi 
pattern formations or study 
wd enamel surfaces. as such 
outside the scopes of 
Stivations 
etch patterns have been 
this laboratory and exten 
done to determine 
iracteristics of the 
othe work have 


ittempt to shed more light on the 
ipparently complex gross structure of 


porcelain enamel 
Methods of Observation and Descrip- 
tion 
The term “islanding’” was used to 
deseribe this) surface etch pattern 
because of its similarity to a group of 
rounded, close-packed islands) which 


are Separated by a network of narrow, 


dry river bed boundaries. Figs. Ib 
ind te show typical island patterns on 
the surfaces of acid-etched porcelain 
enamels These photomicrographs 
were taken in general illumination and 
show the rounded, glassy plateaux. 
bounded and separated by the etched 
out valleys 

Subsequent) microscopic observa- 
tions indicated that the island pattern 
could be seen on an unetched enamel 
surface af proper illumination tech- 
nique was used. In essence, the tech- 
nique involved the positioning of the 
sample and light source so that the 
observed enamel surface casts” the 
specular reflection of the incident light 


hed porcelain enamel surfaces (50X) 
etct (c) heavy 
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Diagram 


Fig 2 


face analyser chart for trace shown in (a). (C) 


| 


through the microscope into the eye 
ot the observe! Mechanically. this 
can be done by any of the following 
methods 
|. Manually adjusting the light source 
and the surtace under observation 
so that the angles of light incidence 
ind reflection are in the same plane 
with the optic axis of the micro 
scope and that the specular 
reflection from the enamelled sur- 
face is in alignment with the axts of 
the microscope 
Directing the light 
ocular of a binocular 
scope that the incident 
illuminates the enamel surface: and 
making observations through the 
other ocular It the specimen ts 
parallel to the microscope stage. 
the specular reflection trom the 
enamel will automatically 
emerge from the ocular being used 
or observation 
metallurgical microscope 
of the Bausch and Lomb Metallo 
eraph type in which the specimen 
vertically illuminated through a 
window around the objective of the 
instrument, enough of the specular 


SO 


down 
Mmicho- 
beam 


souree 
one 


sO 


surtace 


ny i 


Is 


reflection trom the enamel surface 
emerges to illow observation of the 
islanding 
hig photomicro 
vraph porcelain 
enamel surtace that is iwhanded 
the rounded plateaur IS sepal ited 
from its neighbour by a thin line ot 
boundary material that appears to be 
rent than the 


shows i 
of in unetched 
ich 


ot 


level Shand 


methods 
to determine 


Several ditferent were 


attempting 


ap 


plied in the 


relative positions of island and border 


of (a) islanded surface with surface analyser stylus trace 


in 
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(b) sur 


chart for standard 


suiface analyser 
scratc? 


Microscopic observation yielded little 
as the pattern was somewhat illusory. 
and many observers reported oppo 
site opimons after each period ot 
study Collodion replica techniques 
were somewhat more successful, but 
not convincing enough prevent 
some ditference of opinion among 


observers 


Brush Surface Analyser 

The most satisfactory Measurements 
were made with Brush 
analvser (see Fig. 2). The sketch ot 
the magnified island pattern (Pig. 2a) 
shows the path of the analyser stylus 
and the graph (Fig. 2b) shows the trace 
of the recording needle after an amph 
fication of 40,000: | big 
of the stylus) passing a 
itch 11 in. wide, the 
travel of the stylus being 
to right Note that) the 
recording needle traces a backswing 
of almost the same amplitude the 
original indication 
This does impede interpretation some 


a surface 


record Ove! 
standard 
direction 


from. lett 


SCT 


ol 


aS 


scratch-induced 


ind direction ot 
and stylus 
relatable 


what. as the sequence 
the 
motions are 
though 


needle 


too 


recording 
not 


tne 


easily 
even travel direction © 
the stvlus is Known 

can be the 
chart. Fig. 2b that the original motion 
of the in the 
up” direction when the stylus passed 
from an island to a border. indicating 
that the boundary shightly 
ibove the island 


The 


quite 


seen trom record 


recording needle Was 


raised 


De 


the 


boundary 


in 


iso appears to 


rough comparison with 
islands 
Estimating 


pattern, 


standard 
that the 


the 


ippears 


trom 


scratch it 
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Average Frit Grain Diameters (In.) 


Fig 3 Relationship of island size tc 
riginal frit grain size 


relates these two variables The 
land diameters were gene! illy 1 4-16 
times as large as the diameters ot the 
frit yvrains trom which they” were 
formed, indicating some spreading and 
flattening of the trit) during tuston 
The relationship is not linear, prob 


ibly because of differences in the 


influences of surface tension and Vis 
cosity on the ditlerent sizes of frit 
particles 

It interesting to note that an 
extrapolation of this curve to Zero 
iland size intersects the size ants 
it about O OOL in., indicating that trit 
particles less than this diameter do not 


form islands This generally checks 


sith the observation that there 
very few small 0002 in.) islands 
even though the major portion of a 
milled porcelain enamel frit’ is) fine 
enough to pass the Q 0017 in. in dia 


openings of a 325 mesh screen 


Border Material Studies 

Since etching studies indicated that 
the island boundaries were consider- 
ably more soluble than the islands 
themselves, some experiments were 
conducted to determine the origin of 
the boundary material 

The dry bisque of an islanding 
enamel was wetted by allowing dis- 
tilled water to drip on one spot (about 
| in. in dia.) in the centre of a 4 in 
by 6 in) sample The water trom 
this central spot was absorbed by the 
bisque and eventually formed a ring 
tbout 3 in. in dia Atter drying and 
firing, the asland boundaries in 
the centre of the wetted ring were 
very narrow sharply detined 
Phe adjoming ring of islands (13-2 
in.) Were bounded by heaviel 
borders than normal, the border width 
approaching the average island dia- 
meter at the outer edge of this area 
Bevond the 2! in. edge of the wet 
ring, the heavy concentration of 
material Washed from the inner rings 
caused a fluxing that obliterated any 
ishanding 

These observations indicated that 
the border material was probably a 
combination of soluble salts leached 
from the trit, very finely divided trit 
particles, and the clay of the system 
The water that was dripped on the 
bisque appears to have washed these 
materials from the point of fresh 
water addition and redeposited them 
in the bisque sections wetted only by 
absorption The  redeposition — ot 
solids probably tollowed the rules of 
settling of a suspension, and the 
soluble salt deposition was probably 
dependent upon the chemistry of con- 
centration and precipitation trom 
saturated or supersaturated solutions 

In a further experiment per 
cent. of a very finely ground coloured 
porcelain) enamel was added to a 
normally milled transparent frit. and 
test plates were sprayed and fired 
Thin sections parallel to the surface ot 
the islanded glass showed clearly the 
coloured borders surrounding — the 


transparent islands 
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Most electric pottery kilns look the same. It ts, however, only 
constant experiment by the men who use them that enables perfection 
to be reached. Such ts the Grafton Kiln. Developed over the years it 


iS NOW Outstanding in its class — that 1s why it costs a little more — that 


is Why it is the choice of artist potters throughout the country. Com- 


plete specifications and full details of all models will be sent upon request 


THE GRAFTON KILN 


THE APPLIED HEAT COMPANY LIMITED 
FLECFURN WORKS, WATFORD BY-PASS, WATFORD, HERTS 


ran GRAPTON, WATEORD 


Telephone WATEORD 6094 Te 
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Mechanics of Island Formation 
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Laboratory Control 


Firebrick Manufacture 


W. P. HOWELLS 


overall plan tor controlling 
the Manufacture of firebricks can 

be divided into four groups 
These are 
I. Raw materials contro! 

Control of preparation of materials, 

and forming process 
3. Drying and firing control 
4+. Testing of finished products 

The co-ordination of laboratory 
control and control by works manage- 
ment is a matter of arrangement at 
the individual factory The control 
programme suggested below calls for 
almost all the technical control to be 
carried out by the laboratory. What- 
arrangement is made, the inter- 
results and the keeping 
should be left) to” the 


ever 
pretation ot 
of records 
laboratory 


Raw Materials Control 

Fireclay constitutes the major in- 
vgredient of the firebrick and the bulk 
of the fireclay employed is usually 
obtained trom the company’s mine, 
situated near the — factory The 
laboratory should be aware of the 
general method of working the mine 
or pit. should be informed as to the 
results of the analysis of test bores, 
and as a result should be competent 
to judge the etfect of the moving taces 
on the quality as a whole. Thus the 
laboratory. in collaboration with the 
mine manager should decide whether 
faces ure suitable and economical to 
work. Sample drills should be taken 
periodically from each tace. and these 
should be tested tor and 
refractoriness 

It often that a 
workings consists of more than one 
tvpe of clay In addition there may 
be a stratum of quartzite (or ganister) 


analysis 


occurs face in the 


and there may be overhead coal 
Furthermore, the clays may contain 
nodules) of iron impurities, e.g 
siderite, chalybite, limonite, etc The 
separation of these materials is largely 
carried out by the faceworker, who 
loads the separated) materials into 
different wagons These wagons 
should be checked periodically on the 
surface by the laboratory, who would 
determine whether an unreasonable 
amount of impurity was present. and 
whether the contamination was con- 
fined to any particular face or face 
worker 

After reaching the surface the clays 
are normally put through a jaw 
crusher which delivers on to a slowly 
moving table. Lumps of impurities 
which have been loaded into wagons 
at the face. either by accident or con- 
tained in the centres of clay boulders 
are thus exposed, and are picked out 
by hand A regular check on the 
efficiency of this Operation is impor 
tant as it is possible at this stage to 
prevent a deal of trouble later. 

Equally important is the testing of 
raw materials bought in They may 
consist of different qualities of fire 
clay, or aluminous materials such as 
sillimanite. bauxite and corundum 
which may be used to increase the 
alumina content of the product. In 
addition to testing the ingredients ot 
the refractory mixes, it is important 
to test the fuel used for the firing. A 
small laboratory will not 
calorimeter with which to measure the 
calorific value of the fuel: neverthe 
Valuable control can be estab 
lished by a regular check on moisture. 
ash volatiles. fixed carbon, 
sulphur 

A systematic 


possess al 


less, 
and 


quality check on the 
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ter is one of the most packing density \ 
% mportant features of the contr periodic check on the packing density, 
prog Table sugwests therelore would reveal any ch inges in 
typ tine Check programme lo particle shape or size distribution 
werave sized firebrick Works: il which may have taken place 
to the testing « iW material 
ceived O proc i fron 
3 1 It i also a convenient point to test 
1 
Af / {li f Jes 
ter Mont 
Ret t 
Ik 
| nation W k| 
ntent of Iwo or the limes each 
it 
ee { tl hness f 
pick Daily 
Ref Frequency will depend on 
( nalysi quantity used and pos 
sible Variations 
( hy inspection Daily 
ob fixed carbon, sulphur Fortnightly 
os Control of Preparation and Forming the ground clay for its content of tron 
Giradin impurity Small nodules of tron 
‘ : Phe normal manufacturing process | impurities which cannot be removed 
« n Great Britain is to crush the raw wt the mine or on the picking table 
ee fireclays and grog in perforated bot wccumulate in the pan of the edge 
tom nner mills. and to pass the runner mill owing to their relative 
materi! over a sereen or com hardness These nodules must be 
bination of sereen Sometimes, the removed several times a day in order 
ov is mixed With the fireclay before — to prevent them being ground through 
shing ind sometimes the two the mill Determining the iron con 
. edients are mixed after screening tent of the ground clay gives a reason 
2 tt method iw more accurate ible. indication of the thoroughness 
uit’ less economical lf the latter and regularity with which this opera- 
method is used if becomes Necessaly tion is carried out The test adopted 
: 1 To check the grain sizes of the ras will depend on the type of iron 
nate! alter screening present bor instance 
To check the percentage of grog ferrous carbonate would be deter 
the tinal mixture This is done mined treating the clay with 
traversing powder specimen — hydrochloric acid and trating the 
wer the microscope, itis not very ferrous chloride produced with potas- 
tc sium dichromate solution A little 
check the siltc content of the sodium bicarbonate added to the 
ed clays. It as) possible to mixture prevents preoxidation of the 
ih yd check loon ferrous iron 
ny ny i powdel speemmen 
the microscope The writer Water Addition 
vas able to determine silica by this The shrinkage ol firebricks and 
thod wit! > ner cent. of the shapes during manutacture 1s depen- 
chemin inalysis: fieure dent on a number of factors Some 
: Qne of th objects of grading and ol these (silica content. grading. 
sroportioning tl ‘ o obtain a grog percentage) have ilready been 
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THE “RYCKMAN" EDGE 
LINING MACHINE PRODUCES GOLD 
EDGE LINE OR STIPPLE ON CUPS, 
SAUCERS, PLATES, ETC UNSKILLED 
FEMALE LABOUR MORE _ THAN 
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Manufactured in England by 


F. MALKIN & CO. LTD., LONGTON, STOKE-on-TRENT 
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ZIRCON 


(995°, ZrSiO,—100, 200, 325 mesh and special purified 
ceramic grade) 
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ELECTRICAL PORCELAINS AND REFRACTORIES 
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discussed and suggestions Nave Deen 
sale with revard to the tests which 
assist in controlling them In addition 


to the foregoing, the water content of 
the prepared mixture has an impor 
shrinkage 


tant bearing on the firing 
bor this reason, it is Usual to employ 
some mechanical means ol idding the 
correct amount of water to the yraded 
cl \ ind proy An occasional 


ture test. on the prepared mixture will 


check the correct) working of 
mpportionineg device 


Ihe laboratory has little control to 


exercise over the forming ol the 


refractory shapes Ihe setting up of 
dies and the correct operation of the 
press are usually considered to be the 
of the fitter and departmental 
foreman However, it is important 
that the laboratory should be satustied 


that the pressed goods are ol the cor 
rect size, and a system ot checking 
pyre ssed dimensions should be included 
in the control programme 

lable 2) shows typical test 


schedule tor this section 


special shapes are set in the kiln wall 
normally be the concern of the depart- 
mental foreman. However, a periodic 
check by the laboratory will ensure (4) 
that sufficient space is left for the 
proper combustion of the fuel, and 
(h) that the setting is evenly built up 
in order to prevent short circuiting of 
the firing gases 

The firing of the kiln should be 
carried out under rigid control It 
producer gas Is used the producer 
evele should be superintended by the 
laboratory. and the following items 
should be the subject) of routine 
checks 
1. Ash, fire and tuel-bed thickness 

Saturation temperature of the ai 

Steam mixture 
Steam pressure throughout the 

cvcle 
4. Temperature of the outgoing pro 

ducer Ras 

Fach of the many types of kiln 
used in the industry requires its own 
control system The various instru 
ments employed should be read at 
appropriate intervals, records 


rh Test. for Frequency of Test 
qd and s | Csrading Silica content 
(rapid method) Iron 
Daily 


content 


[daily 
Mixture of clay and gro Grog content, packing 

density Daily 

Prepared cl Moursture Datly 


Drying and Firing 

The extent to which bricks must be 
betore firing depends the 
texture of the clay-grog muxture, the 


ive of the brick and on the length of 


the water soaking period in the kiln 
When the maximum allowable mots 
ture content i known, the laboratory 
can make checks athough it as prob 
bly more practical to examine oa 
hroken brick Visually Whatever tests 
4 ipplred the laboratory should he 
that) the bricks dry 
to resist COMpression in the 
wit setting ind to prevent black 
hearts being tormed during firing 


The mann n which the. bricks and 


Daily 


should be kept the laboratory 
Whatever type of kiln is used, the 
following points must) rigidly 
controlled 
1 Rate of heating 
> Final temperature 
Duration of sustaining final tem 
perature 
The cooling of the kiln should also 
receive attention and records should 


be kept of the cooling rate showing it 
what stage various dampers are 
drawn, doors are opened, ete Table 


shows a typical test schedule for 


controlling the drying and firing 


operations 
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Test 
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Frequency of Test 


daily 


Dried bricks Frxamine for suitability. fo Standard sizes 
setting kiln Large specials — when 
required 
Kiln setting Check setting density Daily 
Gras producet Measure bed thickness of 
fuel, fire and ash Daily 
Saturation temperature By recorder 
Steam) pressure By recorde! 
Fuel consumption Per ton ware fired 
Producer gas temperature By recorde! 


Rate of heating 
temperature 


Kiln 


Final 


Duration of 
temperature 


Cooling rate 


Kaln 


Testing the Finished Product 

The testing of the finished product 
serves as a check on the efficiency and 
suitability of the control tests carried 
out during manutacture It turther 
serves to establish that the working 
standard of quality is in accordance 
with specifications and standards of 
quality. demanded by the customer 
There are many tests which can be 
carried out on the finished product, 
and it would be almost impossible to 
include all of them in a routine pro- 
gramme. The principal tests, however. 
may be conducted as routine tests. 
while the less important ones may be 
carried out only oceasionally or when 
required by a customer It is sug- 
gested that the following tests form 
the basis of the routine schedule 


Chemical Analysts 

It is normally sufficient to make a 
complete chemical analysis 3 
monthly or 6 monthly intervals. Total 
silica tests should be carried out at 
intervals of say. a tortnight Where 
highly siliceous) materials are con- 
cerned. the rapid “hydrofluoric acid” 
method for determining silica can be 
employed with reasonable accuracy 


Size, Shape and Texture 

Regular checks should be made on 
the sizes of bricks and special shapes 
coming from the kiln. In cases where 
correct, the laboratory 


the cause of the 


sizes not 


should investigate 


By recording pyrometet 
By recording pyrometet 

(check with 
eones,) 


PYrometric 


recording pyrometet 
observation of fall 
of pyrometric 


at top By 


cones) 

By recording 
intermittent 
indicating 


Pyrometer, oF 
readings on 
pyrometel 


fault and decide what must be done 
with the oversized or undersized 
bricks Undertired bricks should be 
refired, while undersized bricks can be 
grog if they are not exces- 


used for 


sively over-fired Cracked and dis- 
torted bricks are usually suitable for 
grog. The texture should be smooth 
and tree from large iron spots: a 


batch of bricks showing excessive iron 
spots should be rejected 


True Specific Gravity 

The specific gravity test is useful 
When siliceous) materials are being 
examined The degree of silica 


inversion can be judged by reference 
to the fired specific gravity 


and Bulk Density 


These serve as a check on the whole 
process of manutacture Variations 
in the results from these tests should 
be examined with the results of grad- 
ing and proportioning tests, making 
and firing records, ete. Occasionally, 
the true porosity may be determined 
in order to indicate the volume. ot 
pores present 


Apparent Porosity 


sealed 


Refractoriness 


Three main tests are in common 
use These are the Safety Test. the 
Initial Deformation Test. and the 


Squatting Test. Each test has its own 
particular application in assessing the 
value of the refractory for a specific 


use 


Stare 
¢ 
i’ 
Be 
: 
: 
: 
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the routine examination of the fired 


[here are two principal tests product 
: general use. namely. the Rising Tem 

Test ind the Maintained Sampling 

femperature Test. Either or both of It would be dithicult to lay down 

thi tests may be used in the routine hard and fast rules dealing with the 

manner in which samples should be 

taken = trom bulk quantities of 

ifrer Contraction or Expanstor material. The sample method adopted 

Any substantial variation in after will depend on the materials being 

iMraction or alter-expansion an impled and on the particular test 

dication of incorrect firing, change which ts to be conducted Raw 

content or manutaciuring materials such as clays are best 

process. Excessive expansion or con sampled by taking fairly large quan- 

traction during use may lead to dis tities [rom various parts of a pile or 

puion of structures, falling of arches. wagon, and then reducing the bulk 

thage of gases, etc by quartering and grinding Fired 


[anit 4 


{ npiet monthly 
Silic Fortnightly 
Random samples from every oven 


6 monthly 


Monthly 
W eekly 


Retractorimess Every 3 months 

Retract ness unde load Every 3 months 

( { crushing strength Fyery 12 months 

Aft expansion or contraction Monthly 

R stunmce to Slav attack 

tance to carbon mono After these tests have once been made, 

tar to spalling: it aw only necessary to repeat them 
bility oceustonally or when required by a 

customer: 


* 
; ( Crushing Strength products are very difficult: to sample 
i Phe cold crushing strength of a fire especially when the test is to. be 
- rick IS a Measure of its vitrification — carried out on one small portion of a 
~ lt i useful in so tar as it checks the firebrick In such a case it Is neces- 
: pressing and firing operations \ sury to obtain a representative sample 
brick with a low crushing strength is) as opposed to a random sample 
liheiv te lose its corners and edges 
during transportation 
TELEFLEX PRODUCTS LTD. 
There any tests which company announce that they 
though important, are not con have acquired new factory premises 
i vermmentiy carried out as routine tests ind the entire convevor division” has 
These tests, such as thermal conduc moved from. Teleflex Works. Chadwell 
. tivity, resistance to carbon monoxide, Heath, Essex. The new address is: Tele 
resistance to slag attack. etc.. are flex Products Ltd.. Conveyor Division. 


Uphall Road. Ilford. Essex. (Tel. No 
Iltord 3117) 

The Remote Control Division still 
situated at Chadwell Heath and all en 
ducted by established testing guiries appertaining to control equip 
Station ment will continue to be dealt with from 

Table } shows a test schedule for that address 


carried out only occasionally or when 
req ired by i customer: It as often 


convement to have these tests con 


CERAMICS 
a 
S 
birebricks 
firebricks 
Ap t porosity 
26 
. 


GLASS FIBRE PAPER 


(OUR AMERICAN CORRESPONDENT) 


R composed entirely of glass 

fibres, with no additive, has been 
made for the first time at the U.S 
National Bureau of Standards in co- 
operation with — the U.S. Naval 
Research Laboratory The all-glass 
paper was developed recently by M 
J}. O'Leary, J. Missimer, J J 
Erving, and B. W. Seribner of the U.S 
National Bureau of Standards’ statl 
and T. D. Callinan and R. T. Lucas 
of the U.S. Naval Research Labora- 
tory. The raw material, commercially 
available fine glass” fibres, was 
mixed with water and formed into 
continuous sheets on the semi-com- 
mercial papermaking machine in the 
Bureau's experimental paper mill. A 
nu nber of special problems had to be 
solved. however, before a paper of 
satisfactory strength characteris- 
tic Was arrived at 

The all-glass paper has several im- 
portant applications As an air-filter 
paper, tests show the new paper to be 
many more effective than 
present commercial filters. It seems 
paracularly valuable for gas masks 
and respirators used by firefighters, 
industrial and medical workers, and 
military personnel. In gas-mask tests 


Bundles of commer- 
cial glass fibre (right) 
are first mixed witt 
99 parts of water in 


the beater (centre) 


in a smoke filled room, only one 
smoke particle 100,000 
through the glass paper filter 

Until new, many air fillers have 
relied considerably on imported raw 
materials however, can be 
produced trom raw materials found 
abundantly in the United States 

An important advantage of the all- 
glass paper ts tts high resistance to 
atfects of heat, morsture, chemicals 
and micro organisms. It has excellent 
electrical characteristics and should be 
valuable as an insulator and dielectric 
For instance, it can be used to make 
oil-impregnated papel capacitors 
capable of operation even at tempera 
tures above 200° ¢ suitable oils are 
available which withstand such tem- 
peratures, but the craft) paper com 
monly used unsatisfactory for 
prolonged operation at) temperatures 
much above 100) ¢ 

In the manufaccure of ordinary 
paper, vegetable fibres are processed 
with water in a “beater.” which bruises 
the fibres and forns minute fibrillea 
Prolonged beating reduces some of the 
cellulose to a gelatinous substance 
that cements the fibres together and 
strengthens the paper. With glass, on 


passed 


Glass, 
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tends to 
binding 


hand 


paper, 


bruising 
and no 


the other 
weakel the 
formed 


is 

To get strength and 
optimum ait Bureau 
experimented with different concentra 
tions and beating umes. A | per cent 
vlass concentration the glass-and- 
water beater stock gave stronger 
paper than higher concentrations, but 
further dilution had no advantage 
Short beating times just long enough 
to separate the glass fibres were best 
Weight and thickness of papers hay 
ing the desired air-resistance Varied 
4) to S1 Ib. (25 40 S00's) and 


resistance, the 


from 


lc was found that the 
ise of a special soft 


covered roll (rignt 


prevented the weak 
ening and pinhot 
wit 

the paper 


betwee 


The strength of the 
wet paper is sufficient 
to bridge without 
difficulty the several 
foot gap from the 
press rolls (left) to 
the dryers (right 


from 10 to 14 thousandths of an inch 

The glass-fibre-and-water stock was 
flowed on to a 29-in. Fourdrinier 
paper-making machine having a 70- 
mesh wire 323 ft. in length. From the 
endless belt wire screen the wet glass- 


paper sheet passed between special 


rollers. through a series of driers, and 


on to a reel. 

It was found that the wet paper 
could not be passed through meta! 
rollers without weakening and pinhol- 
ing. With a cushioning jacket on the 
first press roll, however, the wet paper 
was satisfactorily pressed against the 
felt. surface under the paper with 
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From the dryers 
(lefc) the paper 
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passes loosely over 


the calender (centre) 


to the reel (right) 


on which the dried 


s wound 


paper 


minimum injury to the fibres 
Commercial glass fibres of finest 
dia. --grades of 0-75 micron (about 30 
milllonths of an in.) or less in size 
give papers with the best strength and 
filtering characteristics. Other experi- 
ments indicate that the strength 
depends on the presence of fibres of 
assorted lengths, but that very short 
fibres weaken the paper if present in 
substantial quantities. A sample ot 
the water-fibre mix from the beater 
was run through a pulp classifier hav 
ing screens of 65, 100, 150 and 200 
mesh. Hand sheets made from fibres 


retained by the 6S-mesh screen had 
only about one-fourth tensile 
Strength of the original paper, and 
hand sheets made from the combina 
tion of the 100, 150 and 200° mesh 
fibres were even weaker But when 
paper was made of a mixture of fibres 
from all four screens, its tensile 
strength was ten times greater than 
that of the original paper 

This remarkable increase in strength 
apparently resulted from the removal 
of the “fines” (or “fillers”) the fibres 
that) pass through the  200-mesh 


sereen 


A group of visitors 


photographed in the 


pottery section of a 


recent “Gas in Indus 
try Exhibition,” held 
at Devonport 
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Maintenance and Repairs to 
Refractory Brickwork 


by 


A. R. MYHILL 


repair ol 


refractories involves some 


\ AINTENANCI ind 
retort 
or all of the tollowing methods otf 
procedure 

Spraying 

Gaunning 

Hot-patching with paddle 

Welding 

“Atr-borne sealing 
Ihe cement used tor patching, or a 
mortar’ for bonding the 
Must possess certain well- 
defined characteristics, Which may 
vary considerably with the exact tunc- 
tion of the material Such material, 
vood, constitutes a mecessary 


refractory 


brickwork 


however 
evi in the 
retorts and 


construction and repair of 
Original joints 
should be as thin as possible, consis- 
tent with good bonding. The perfect 
patching cement is vet to be found 
Cements which are. satisfactory in 
with certain refrac 
certain conditions 
unsuitable under other 


settings 


certain positions 
and under 
may be quite 


conditions 


tories 


Characteristics 

Patching cements must ot 
contain 
stituents 
fusion of 


a proportion of fluxing con- 
Which often Incipient 
the surrounding brickwork 
considerable range of fusion 

This factor itself con- 
stitutes a potential source of Weakness 
and danger An obvious desideratum 
iS that the patch shall be hard and 
Strong at the working temperature 
The cement must be of such a nature 
that it will adhere to, and knit itself 
into, the tabric of the brickwork. This 
is, perhaps, the least controllable pro- 
perty, since it depends not only on the 
cement itself. but also on the brick- 
work, particularly in cases where the 
cement tis put on to cold brickwork 
The subject of adhesion of cement to 


cause 


over a 
pomnts 


brickwork is one on which a 
siderable amount of research is being 
done, and, while there ts still much to 
be learnt, a certain amount of pro 
gress is being made in this direction, 
based on a. scientific study of the 
physical and factors 
involved 

Furnace tests of cement on bricks 
of various types will often yield very 
useful information 

Some cements shrink considerably 
on drying and may part trom. the 
brickwork if used on cold work which 
has to be heated up later 

Other characteristics being equal, a 
cement which ts described by  brick- 
layers as “fat™ one which ts easily 
workable and plastic under the trowel 
is to be preferred to a “leaner” one 
and will give a more durable job. 

Although the cement must of neces- 
sity contain a proportion of fluxing 
constituents, the higher the general 
fusing point of the cement, consistent 
with the necessary fluidity plas- 
ticity at patching temperatures, the 
more refractory in general wilk be the 
joint at’ working temperatures. If a 
repair or joint can be made with a 
material of close texture and/or 
smooth surface, the lability to attack 
by ash in coal or coke will be 
minimised 


con- 


chemical 


Thermal Expansion 
The 


cements are 


materials of which retractory 
composed will have 
reversible and irreversible thermal 
expansion characteristics, these 
should be as nearly as possible the 
same as those occurring in the brick- 
work in the neighbourhood of the 
patch or joint. in order that. strains 
capable of rupturing the patch or 
joint, or even of tearing away part of 
the original brickwork, shall not be 
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introduced with alterations in tempera- 
ture. The patch or joint should not be 
hable to spalling, cracking, or splitting 
under the temperature conditions 
likely to be met with, and the cement 
should be of such a nature that it will 
set fairly hard when applied cold and 
left to dry: otherwise it may fall out 
ot the hole or joint on heating up. It 
is the general experience that refrac- 
tory cements with a fireclay basis, 
such as are used tor the firebrick parts 
of the retort and setting, are usually 
more likely to comply with the desired 
characteristics than are those with a 
silica basis, as used for silica brick- 
work. 


Repairs and Maintenance by Spraying 

The spraving of the hot brickwork 
face of the retort wall with a suspen- 
sion or slurry of refractory cement in 
water is sometimes adopted as a main- 
tenance measure from the time a new 
retort is put to work, and continued at 


pre-determined intervals, as, for 
example, after every scurfing period, 
until the retort begins to develop holes 
which are too large to be dealt with in 


this fashion. As a means of repair, 
the process, which is generally carried 
out by means of a whitewashing 
machine, is of very limited value, 
since only the smallest holes and 
cracks can be filled. Where large 
holes are present, the procedure is 
generally not only useless, but often 
harmful, since in bad cases the spray 
may go right through the hole and 
form a concretion in the heating flue 

It is questionable also whether the 
application of a cold liquid on to hot 
brickwork 1s good practice, particu- 
larly with silica bricks which, at the 
surface might momentarily be reduced 
in temperature to such an extent that 
sudden crystalline changes, accom- 
panied by rapid expansion, may take 
place. Disruption of the surface by 
these crystalline inversions is much 
more likely to do damage than any 
contraction which might take place on 
account of sudden cooling, and for 
this reason, silica material is lable to 
be damaged by wet spraying to a 
much greater extent than fireclay. 

In spite of these disadvantages, many 
claims are made that retorts have been 
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for long periods in good condi 

by systematic spraying from the 
being put to work 

system, mechanical difficul 

may be encountered because of 

the blockage of the nozzles or tubes 

rying the slurry, which partially 

In| Passing through the heated 


Semi-dry Spraying 


Some of the disadvantages accom 
panying spraying by the ordinary 
method have been reduced by adopt- 
ing a method of semi-dry or frittsng 
spraying suggested by Shorrock in 
which the minimum amount of water 
is used as a carrier for the cement, 
which reaches the surface of the 
refractory almost dry Not only does 
this method reduce the risk of damage 
due to sudden cooling, but avoids the 
irothing effect which wet spraying 
often produces on the walls, leading to 
in undesirable roughening 

There is also a great reduction in 
the wastage of cement which is a 
feature of ordinary spraying, particu 
larly when practised on vertical 
retorts, Where much of the material ts 
ost by dropping on to the bottom 
ronwork of the retort. The modified 
nethod is cheaper and easier than 
welding, in general, although it is not 
laumed that it gives a better job. It 
may be used as a supplement to a 
weld, and considerable areas may be 
treated in a comparatively short time 
The method recommended by Shor 
rock*® embodies  tundamentally 
special type of spraying apparatus, 
ind specially prepared mixtures ot 
specified compositions. For repairing 

ca, the surface should be at a tem 
perature of at least in order 

changes in crystalline form 
proportions of materials used 
composition of the slurry vary 
with the type of refractory brickwork 
repair. preparing and using 
muxtures. care should be taken 
to keep to details as deseribed by the 
tuthor In particular the size grading 
the powders, when specified, should 
ye Kept within the required limits. In 
ill] Cases itis very important to obtain 


homoveneous mixing, and, with this 


end in view, a mechanically operated 
cement mixer is recommended 


Hot Patching by “Gunning” 

The use of a cement gun tor filling 
holes and cracks is well known in 
constructional concrete practice at 
ordinary temperatures. The principle 
has been applied with a measure ot 
success to the repair of refractories at 
the working temperature. D. J. Ward 
has described experiments along these 
lines. and claims considerable advan- 
tages in the large scale adoption of 
the method Tentative methods 
attended by only limited success were 
tried by “shooting” the cement into 
the leaks by the explosive force pro- 
duced by the discharge of a blank- 
cartridge carried in a suitable holder 
or gun. This method was tound to 
be slow and uncertain in its results, as 
the cartridge was fired by the heat of 
the retort, and premature firing and 
displaced shots were common. occur- 
rences. As an improvement the cart- 
ridge was arranged to be fired by 
means of a  hand-operated trigger 
located away from the zone of heat. 

The placing of the material in the 
leaks, although more certain, was a 
slow process, and the method was 
finally discontinued tavour of a 
compressed-air gun 

This gun, made from standard gas 
fitting tubing is described in the origi- 
nal paper, together with the method of 
using it The operations of repairing 
the leaks are conducted under some- 
what trving conditions of heat and 
discomtort, and much ot the success 
depends upon the thoroughness with 
which the job 1s done This is very 
largely dependent upon the quality of 
personnel employed 

The apparatus use trequently 
becomes too hot to handle with the 
bare hands, and arrangements are 
made to cool or change the gun from 
time to time Ward describes a 
routine of labour allocation which has 
been devised to systematise the work 


and to minimise strain and ensure con- 


tinuous operation The team com- 
prises three men, each with definitely 


allocated duties 


Leak Repairs Under Pressure 


In cases of repair to leaks in retorts. 
it iS often most convenient to carry 
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out the job when the settings are the whole retort is made gas tight 


under pressure of producer gas. This Hot patching by gunning is not 
is brought about by closing the usually a permanent job, but serves a 
dampers at the inlet to the main — useful purpose in prolonging the life 
waste-gas) flue. Any leaks in’ the © of the retorts until they have to be let 
retort will then show up as burning down for cold patching or rebuilding 


jets of producer gas shooting inwards. 
ceasing to burn the patching 
material is put into position. As the Patching the retorts or flues by 
leaks are sealed, the generation of gas = means of a paddle or flattened bar on 
from the producer slows down, on which ts placed a lump of moist 
account of inability to establish an air — plastic clay or other suitable patching 


Hot Patching with Paddle 


flow through the tuel bed material is a method of limited value 

The steam can be turned off the and range of application. In certain 
producer, o1 decreased if necessary. cases it is a rapid and etfective method 
provided sufficient pressure Is present and may be used to repair large as 
to show up those leaks which have not well as small holes. In some instances, 
been repaired. After the repairs have with a large hole, a piece of refractory 
been effected, the dampers should — brick of the same composition as the 
igain be opened to their normal posi- original structure, may be — placed 


tions tor about an hour in order to loosely in the hole and the “clay 
generation — plastered over it and smoothed out to 


re-establish producer gas 
at the normal rate. At the end of an — the contour of the wall This method 


hour the dampers are again. tem- Is offen applied where a hole extends 
porarily closed and pressure put on completely from retort to combustion 
the setting in order to observe if the chamber, and in such cases, patching 
leaks are all effectively sealed An\ is often possible from sides 
flames still showing will indicate this, Generally speaking paddled patches 


ind repairs must be continued until are not retained in position so well as 
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though 
ible to make a Keved 


torils 


welded Pp itches 


satishac 


patching can usually be 


re satisfactorily on the inside 
horizontal retorts, than on vertic 7 
retorts. as. in the latter case it is duh 
the material to a vertic i 

the chances of falling off 

the bottom blocks 

be 

\ paddle since 

the material in on 

ldle, and to apply the necessary 
when pushing it in the hole 


sequently by spreading it 


Hot Patching by Blow-pipe Spray 
Welding 

\ process now used to a consider 
able extent has been described by 
Rhead, Hawthorn and Deacon This 
process consists essentially in spraying 
i refractory powder through an Oxy 
coal-vas flame, the cement forming 
idherent patches of fused material and 
Repairs carried 
Birmingham 


post 


filline up tie leaks 
method at 
have 


this 


ind elsewhere resulted in 


i considerable 


reduced the 


poning cold for 
greatly 
is compared with 


period, and have 


repairs 


using wet materrls 


CONT 


apparatus CONSISIS essentially 


coal-gas blow-pipe burner 


pre-mixing chamber, con 


nected to Oxygen ind gas sourees 


Powder-fteeding apparatus 


tion of Wout 


ibout 


coal mas IS 
vertical retorts measures 
rom handle to 
births 
All 
nption of 
per Pour ind ol 


per hout The 


nozzle. Is con 
DP heat 
wints are welded 
coal gas is about 
een 
burne! 
flame 
pow 


hot) small 
retractory 
OZ pel 

rate ol 
modifications 
In this 
up the 


burnet 


ipparatus 

picks 
to the 
whence it is carried through the 
ind impinges on the retort wall 
the leak ind builds 
patch An essential 
the apparatus Is that 


position of 


the feed should be constant, and that 
the powder supplied should be a 
homogeneous mixture throughout the 
whole period of its use Devices are 
provided to ensure this 

In this process it is absolutely im- 
perative that the powder should be 
perfectly dry, otherwise serious difh- 
cules may ensue on account ol 
agelomeration of particles which will 
render the flow of the powder erratic 
The size grading is extremely impor- 
tant For use in the zone ol 
continuous vertical retorts, the authors 
specify a grading range of 60-120 
ILM.M.. of the following typical com- 
position 


silica 


90-0 
Al.O 
Be 
CaO 
MeO 
Na KO 
Loss on nition 


The small quantity of clay present 
icts as a useful binding agent. Pow- 
der below 120 mesh ts likely to cause 
erratic working of the feed 
while if above 60 mesh the particles 
will not attain sufficiently high 
temperature to melt 


device. 


Procedure 

To operate the process (for instance 
with a continuous Vertical retort), the 
first and then put 
under pressure of preducer gas to 
render the leaks visible The manhole 
cover on the coke extractor casting Is 
and the burner inserted in 
and ratsed to the level of 
the leak The coal gas 1s turned on. 
ind ignites the hot) retort The 
oxvven is then turned on and the small 
flame aimed at the position of the leak 
then admitted 
the burner, and the repai 
Preliminary trials will 
determine the 


retort 1s scaled, 


remov ed 


the retort 


Cement powder ts 
through 
commenced 
have been m ide to 
necessary to ensure a 
The flame should be 
ind the oxygen pres- 

behind the nozzle 
15 Ib. per sq. in., the 
coal gas the burner head 
being O68 In Corresponding 
pressures al the oxygen cvlinder outlet 
and at the coal gas inlet will have been 
shown in the preliminary trials. The 


pressures Saus 
flame 


long. 


factory 
about in 
sure immediately 
should be about 
pressure al 
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impinge on the 
retort wall at the position of the leak 


flame is caused to 


with the burner head about | in. away 


from the retort tace. and it should be 


moved away every 2 min. or so to 
Observe progress It is, of course, 


necessary to use special dark glasses 
for viewing the work, since the glare 
and ultra-violet radiations are harmtul 
to the eves. 

After the flame of burning producer 
gas entering the retort through the 
leak has been completely obliterated, 
the welding 1s continued for a tew 
minutes in order to consolidate the 
patch A 1 in. square hole may be 
filled to a depth of | in. in about 
10-15 min. 

The weld sometimes projects 
slightly into the retort, but since the 
surface is highly glazed, this will not. 
as a rule impede the coal flow down 
the retort. 

After the repair has been completed 
the powder teed should be discontinued 
before the oxygen 1s shut off, in order 
to clear all the powder from the tubes 
and burner. This avoids settling and 
blockage. It is customary to employ 
two Men as a team, alternately operat 
ing the burner and the teed apparatus 

The burner head becomes red hot 
after about 10 min. use, but since it ts 
constructed of special steel, there is no 
oxidation or softening 

Two men can repair four retorts. 
having three or four leaks, in 8 

It is important to employ 
this 


each 
hours 
suitable and well trained men tor 


job 
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Air-borne sealing has been devised 
as a means of maintenence and ts not, 
in general, intended as a method otf 
repair. It aims at keeping the briek- 
work tight by filling up, rather than 
sealing over, the fine cracks and pin- 
holes The sealing material is) a 
special retractory powder, carried in 
Suspension im oan air stream, and 
blown into the closed and empty hot 
retort’ periodically, usually after each 
scurfing A differential pressure ts 
maintained between the interior of the 
retort and the combustion chamber, so 
that particles of the powder tend to 
follow through with the escaping ai 
stream, and are trapped in the crevices 
or joints, thus building up the inter- 
stices until the retort is made gas tight 
Rough portions of the wall surface 
are also smoothed out The success 
ot the method ts largely dependent 
upon the size grading of the powder 
used, this being graded between 100 
and 200 per. linear inch 

The air is supphed trom a 
driven by gas, petrol or electricity, the 
Whole apparatus being carried as a 
portable unit on wheels. At zero out- 
let pressure the fan will deliver about 
300 tt. of air per min., and ts 
designed to develop not more than 12 
in. W.g. pressure with a closed outlet 
The powder ts measured out and fed 
by hand through a small adjustable 
chute attached to the impeller intake 
Adjustments may be made to. this 
chute to control the air intake and 
incidentally the pressure in the retort 

The sealing powder ts carried in 
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combined stats 
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ee Stale 
ention is) de voted by Dr White to 
ractc ry oxides, ¢ irbides and 
res. whicl have 
used and investigated 
ature require 
engines \ limiting 
factor ts rt erature at which the 
eaction between the retractory at the hot 
face and the 
One examination of eight different refrac 
oxides and carbides for use in jet 
1 to litanium carbide 
is found to be the potentially 
oxidation resistance to 
high temnera 
irbide was excellent 
but was very 
Boron carbide was 
had sy low 


teinpel 


iching material is achieved 


wines IS referred 
most 
terms ot 
and streneth at 
Zirconium 
latte property 
tion 
iddition 
al shock 
investigation took place with 
three vranulated iron slags mixed 
These were 


to sul 
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Herend factory is housed 


ancient chateau 


Famous Porcelain from 


Eastern Europe 


H! REND porcelain, the creation of 
a smali Hungarian village. ts 
world famous. For many decades this 
was not so Apart: trom 
“smell” real values, 

appreciated and 


some con- 
noisseurs Who can 
very few people 
bought “Herends.” 

The factory is well over 110 years 
old As technical perfection, artistic 
imagination, taste and skill of work- 
manship Herend porcelain ts 
equal. if not superior to many of the 
well-known and traditional marks ot 
Europe. It is certainly unequalled in 
Eastern Europe. Early Herends con- 
tain varied decorative and artistic 
elements. Around 1930, the manage- 
ment made a point of introducing 
strictly Hungarian elements of decora- 
tion and of producing wares, repre- 
senting pure national types. Yet the 
finest pieces still remain those beautl- 
fully specimens of the late 


goes, 


executed 


and 70's Whose national 
character Wholly unintentional 
Phey hardly need the Herend “tactory 
mark” for recognition Ihe name 
scratched on the glaze or printed on a 
blue streamer. or the Hungarian 
crown and coat-of-arms, are now well 
honoured all over the world 

The tactory was tounded in 1839 by 
Maurice barkashazy-Fischer, sup 
ported his artistic effort) by the 
wealthy Count Eszterhazy, who 
among others, the “Lord and Squire 
of the village of Herend. The high 
arustic quality of Herend porcelain 
deteriorated after the founder's death. 
when the factory was turned into a 
company with Government support 
and direction The period between 
1875 and 1895, so remarkable every- 
where for over-ornamented baroque 
bad taste. left its mark upon Herend 
products with a vengeance. But after 


Was 


Was, 
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prepared for firing 


ch ie World War and the bad years that 
NI ne t t tollowed upon it After this period 
the skilful management of a 


ought the tactory to high nd 
company. Herend 


il perfection ) newly formed 


iar | entered upon a new period ot flores 


eir pedestals are stacked before going into 


i 
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the paint shop 


cenee Since then the high artistic 
and technical quality of Herend por 
lain has been universally established 
This is mainly due to the adherence 
to centenmial tradition. New models 
were continually being created (ot 
course, nobody knows what happens 
today at Herend. under Communist 
management) and before the last war 
broke out. Herend had again a style ot 
its own, based on the models of its 
best period. Yet tradition ts expressed 
not only in the repetition of patterns 
Although some of the designs come 
from. outside. and models were sup 
phed by eminent sculptors, the men 
who “made” Herend ware, the potters 
and painters were —and surely still are 

born and bred within the precincts 
of the factory, in an atmosphere that 
breathes the best tradition 

Herend is now sleepy little 
town in Which the .tactory, housed 
in- an old and dilapidated chateau, 
played always an all-important) part 
In peacetime it employed 400° work 
men. Their number was down. to 
fifteen when work was resumed after 
the First World War in 1923—-most otf 
Whose fathers and — grandtathers 
worked in the factory betore them 
It was not unusual to find three 
generations painting side by side in a 
workshop. Boys and girls trom. the 
age of fourteen were taught to copy, 
to mix colours, and encouraged to 
attempt independent design, the 
factory's own school and workshops 
Soon latent talent developed. found its 
own field. and was appointed to assist 


idult Workers in the paint-shop. Thus 


Herend educated venerations ol 
painters and potters in its own atmo 
sphere of fine craftsmanship. Evers 
thing has always been done by hand 
no machinery, no mechanical copying 
Ol printing process has ever been 
permitted to interfere with the noble 
tradition of hand-made Herend ware 

The unique teature of Herend is the 


training and education of workers 


rom early youth Herend ware, tor 
the most part, is painted with metal 

nalgam colours, over the glaze, and 
tired rain, sometimes as often as 
three times. after each of the several 
phases of painting. Bleu de ro: and 
De nidoti green are characteristic 


specialities of the Herend palette Hut 
remarkable tor 
h 


other colours, too, are 
their rich fire and depth 


A COMPLETE 
ADVISORY SERVICE 
TO THE 


CLAY INDUSTRIES 
* 
In addition to their designing and 
contracting activities in the world otf 
ceramics. the International Furnace 
Equipment Co, Ltd. can make avail 
able to the industry the services ot 
their trained specialists for assisting 
manufacturers of clay ware in finding 
solutions to the many problems which 


face them today. 


THIS SERVICE CAN COVER THE 
FOLLOWING: 


Layout of new works and re- 
planning re-organising at 


existing plants 


|} @ Investigation of new lines of manu 
facture and new methods of pro- 


duction 


@ Mechanisation of processes 


@ Heat recover and application to 
inciial processes. 
@ Utilisation of low grade fuels 


{ preli minary survey of your plant 


can be carried out for a nominal fee 


THE INTERNATIONAL FURNACE 


EQUIPMENT COMPANY LIMITED 
ALDRIDGE, STAFFORDSHIRE 
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DEFECTIVE VITREOUS 
ENAMELLING 


Experiments with Heavy Hydrogen Tracers 


IR AMERICAN CORRESPONDENT) 


Hiv DIOWS oll 


N volved dut i ise ite 


causing 
i matte! 
Uncertainty as 

eas has made the prob 

to cope with etlectivels 

LS. National Bureau ot 

Standards investigation, using heavy 
hvdrogen as a tracer, now indicates 
that water present in the rit’ (glass) 
sed in the coating is largely to blame 


lor hydrogen produced detects. More 


Specimens invest 


dro 


gatior of yc 


ge 
produced defects tr 
vitreous enamelled 
steel. Light areas are 
separations a the 
interface caused by 
hydrogen evolution 
from metal A; er 


amelling 


iror coated 
with a | 
pared grt 
frit containing 
adherence oxides 
same frit after 
vacuum-melting to 
remove dissolved 
water C vacuum 
melted frit subse 
quently autoclaved 
with heavy water and 
then remelted. D: the 
same frit as A but 
prepared from de 
hydrated raw mate 
rials and melted tr 
an electric rather 
than a gas-fired 
furnace 


: 
ERAMICS 
} i Cel a = 
| c-coated tee 
\! I the vid i\ 
\t ordinary temperatures, 
ny i iy Wa liste 
re opens scale-like fissures. 1nd i 
al 
A. NORMAL 8. VACUUM MELTED 
Ker 
TERATED i? FD 
2/4 
INCHES 


REFRACTORY 
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XZIT (GB) LIMITED, 175, PICCADILLY, LONDON, W 
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over, confirming experiments demon- 
Strate the feasibility of producing a 
coating tree from hydrogen defects. 
OY using a iler-Iree trit Results of 
the ne study. should enable manu 
lucturers to produce better procelain 
enamelled steel 

At the beginning of the investiga 
tion it Was considered that defect 


producing hydrogen could conceivably 
originate in a number of w 
First there is the acid pickling opera 
tion used to clean the steel: ol 
the hydrogen formed by the 
re nught be occluded v the 
metal Second, any Water present 
during the firing operation could react 
with the iron in the steel to form tron 
oxide and hydrogen 
of water during tiring appeared to be 
Water Vapour in the furnace (b) the 
water used tor milling and suspending 
the enamel slip (c) the water chemi 


iny ol 
ictd-steel 


iction 


| ossible SOUPFCES 


(a) 


cally combined in the clay used for 
suspending the slip: or (d) dissolved 
Water in the frit used in the enamel 


The present investigation sought to 
establish the relative importance ol 
Ihe prob 


these five possible sources 


4] 


lem Was ittached by substituting 
heavy hydrogen (deutertum). the 
form ot heavy water. tor ordinary 
water at each of these tive possible 
hydrogen-producing points in the 
coating proces Heavy hydrogen and 


ordinary hydrogen have almost ident: 


cal chemical properties ind 
similar physical properties But 
because they ditler in mass. the two 


isotopes can be readily separated with 


the mass spectromete! 


In a series of experiments the 
heavyv-hydrogen substitution was made 
at one point at a time Ditlerent 


techniques were required to etlect the 


desired substitution at the different 
points. In the cases of the dissolved 
Water in the frit. the substitution in 
volved heating normally smelted. frit 
under reduced pressure to remove the 
ordinary water then heating with 
heavy water under increased pressure 

each group) of experiments 
samples of two steels were coated 
I8-gauge enamelling iron and a 10 


vauge low-carbon steel that had given 
trouble 
fishscaling in one enamelling plant 


considerable trom delaved 
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necimen glass collection cell and 


heating to 338) it reduced Pressure 


17 hours Ihe cell Was then 
llowed to cool ind the pressure noted 
Ihe ratio of heavy hydrogen to 


total hvdrogen in the collection. cell 
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LOTTED NGLE 


% Can be used over and over again 
* No drilling, measuring, or painting 


Ww Just cut it and bolt it, that’s all 
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is Shown by the mass spectrometer, tor defects with specimens coated with 
varied Widely with the particular frit trom which dissolved water had 
ource under study (Table 1) When been largely or entirely removed. In 
the frit has heavy water substituted each case the trit was ipp! ed without 


for ordinary water heavy hydrovet the use of the 


customary clay, Water 


< 
constituted about y mole per cent ind other mull addits This was 
tota ; re IV-2rindin suspend 
corresponding nic solvent 
per cel hen what iving it © ti-drying 
the next 
normal He 


[wo methods 


roducing 
ntal 

hoth these jel VOTE pronounced 
vith the nm ly prepared frit. Other 
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firmatory results to prepare 
delect 
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detect producing hyd ver) i removed 
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In these. steel 
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Programe Control of Gas-fired 
Industrial Furnaces 


by 


LEO WALTER 


dustrial 


emperature 


the metal and process temperature 

definite period of time. This 
might be followed by a holding period 
of constant temperature, tinalls 
by a temperature drop at a definite 
vradient Time-temperature control 
is also. called) “programme” control 
readyjustments to be made 
tutomatically for the “set™ tempera 
ture of a control mechanism have to 
follow a desired programme The 
steel industry this control tor 


NCC 


innealing and carburising furnaces; in 
ceramic manufacture firing ot the 


| 
‘ | 
FRAM 
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| ! feMpel Lure st 
ey } mart 1 trent 
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mivht red first a te nperature 
i cert 1) period of time J ed 
ent betwe iding temperature — 
| 4 
7 
i I i Ltd 
Fig 2 Motorised valve on if 
ntrol 
4 | 4 
4 
f | Ty a re rd 
programme furnace 


Fig 


5 
chart re 


3. Programme transmitter 
ord for gas-heated furnace 


goods is carried out this way. Drying 
and baking ovens use time-tempera- 
ture curves, and many other metal 
finishing operations 

Gas- or oil-fired turnaces lend them- 
selves readily to programme control 
big. 2 illustrates the motorised control 
valve of a furnace, applying time-tem 
perature control to the burner The 
advantages of using a 
controller for turnace 
obviously, elimination of the 
element, a better and more 


human 
uniform 


programme 
regulation are. 


product ind Su ol fue ind 
bour because the minimum of 
tention is required 
Ihe Us i] jutomutic contra method 
ol continuously readjusting the con 
trol temperature is to use a programme 
transmictel iS Hiustrated in big 
By means ot svachronously driven 
cum. as shown, a ring-tube electric il 
resistanee iried or tlternatively 
the ca be driven by mechanical 
nNeans big. 3a illustrates the cam used 
Courtesy. Cambridge Instrum ( Lta 
Fig. 4. Time-temperature non-indicating 
type furnace controller electrically 


operated 


in producing the programme curve 
shown previously in Fig. | Ihe cam 
is made from thin-walled) metal 


shaft. and i cut by the instrument 
maker or user in accordance with the 


desired temperature-time curve 


Another widely used potentiometer 
type of time-temperature controller ts 
shown in) Fig. 4 Ihe control tem 
perature is readjusted by a cam 
rotated at a speed which may be 

iricd in twelve steps, giving one 
revolution in trom 2 hr. 40 min up to 
over 200 hour Ihe raw cams are 
blanks of thin) bra Which may be 
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easily cut into required shape 
With this instrument the maximum 
furnace temperature can be fixed 
independently trom the ca svn 
chropous moto! allows 

AC 


temperature detecting elements 


ire. thermocouples ind sheaths 


ype ol which depends on 
conditions. For example 
recom 


thie 

control ives 
( received 
Zambra pro 
nin Fig. § 


supply 

tem 

mme con 
ind 


constant 


Fig 5 Torque unit 
for furnace control 
operating control 
valve or damper 
from programme 
transmitter 


ur pressure is supplied to the control 
mechanism, and is varied according to 
the position of the cam in the con 
troller. This output air pressure actu 
ites a diaphragm control valve in the 
gas supply to burners, thus producing 


the time-temperature curve 


rogramme controller 


valve regulation 
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One point, however, should be per- 
fectly clear to the users of programme 
controllers of any make Closeness 
of temperature control does not only 
depend on the time lags of the control 
instrument itself, but also on furnace 
time lags. The design and structure 
of the gas-fired furnace might in one 
nstance produce a large process ume 
ag. Le., In spite of a responsive con 
troller mechanism the furnace tem- 
perature might only follow a 
delaved way the change of heat input 
from the gas burner. Many an older 


i 


furnace type may be less controllable, 
Le. not very elastic in following the 
control action, and the actual furnace 
temperature might deviate from the 
temperatures as cut out on the cam ot 


‘@) ITE recently “Reports on the Pro 
gress of Applied Chemistry Vol 


35) has been published by the Soctety of 
Chemical Industry. and this Jumes 
White. D.Sc Ph.D reviews 
progress made during in the 
ceramic field 


Thermal Analysis 

Referring to chiys and raw: matertats 
nentions the established value of 
erma nalvsis as quick and simp 


either on 


nethod of identifying mine! 
their own or ino mixtures but he points 
it that the standardisation of th 


fit 


ethod whereby curves obtained tn ¢ 


However, he points out also that this 


firebricks and adds that) tw 
principle shrinkage ranges we ibs d 


Concerning investigation cared out 
i ish china ¢ s | mentions that 
mphasis has been made on the effect of 
particle size distribution in determining 
packing density and henc maximurn 
solid content t whict vill occur f] nd 
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the programme controller. The latter 


can, therefore, not be blamed tor bad 
control, and the tact that, tor example, 
the refractory material has stored up 
heat and continves giving some up 
long after the gas burner has been 
throttled or cut out has to be con- 
sidered, perhaps by cutting the instru 


ment cam in an anticipating manner 
Most modern furnaces are, however, 
designed to follow quickly any change 


in rate of heat input, and are readily 
controllable. Installation of a pro 


gramme controller on good designs of 


vas-fired furnaces, Whether small ot 
large, will provide the user with all 
benefits inherent the appheation 
of programme control to heat-treat 
ment 


Among other minerals being considered 


is spodumene, one of the lithium: atu 
minium Silicates, and investigations show 
that bodies containing this material 


is Stable as ordinary feispar bodies 

White mentions that) bartur titunat 
ind the mixed titanate of Dartun nd 
strontium have been investigated because 
of their high dielectric constants, whitist 
if they are impressed by a strong dc 
field they develop piezoelectric properti 
“Spit-out” 

Reference is made to “spit-out” whicl 
is still a trouble to manufacturers of on 

potters Its causes | m attri 


buted to the breakdown of sulphates in 


glaze the combustion of carbon 


badly ventilated. the 


feposited in the ware when the kiln ts 


th It 1s pointed out that invest 
tions carried out by Holdridge leads to 


that ise 1S purel 


pores of the body 


Reference is made to low temperatur 
paque leadless n America whict 
become tnteresting View of the 


ful lead-free 


produced by the use of calctum barniun 
nd zinc oxides as a major part of the 
RO. fluxing group of oxides Bright 
glazes need the ALO). ratio high, with 

heing from 022 to 024 


mole r equivalent matt glazes need 


still a difficulty 
ispeet ts still the subject OF i€ 
investigation. He refers to the expansion which | ( bibed through the un ee 
Some of the non-bloating | { part tt nerfection in ae 
1.180 nd 1.400 ¢ this being attribu 
ted to mullite Tormation He refers to tt sugvestion 
nk t tur relation physi luc ntrapped the 
} } ran } 
cerned with the formation of gamma n 
ane other with vitrific of df White 
he ott th vitrificats short 
n te f tion refers to investigations in which success otis 
firing at cone 04 are 
flow of slips 
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ELEVATED TEMPERATURE 
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RAWDON 10 INCH DE-ATRING PUG 


De-A Pug is 


Pioneers of De-Atring Extrusion 


MOIRA, Nr. BURTON - ON - TRENT 


j 
Ihe R 0 inch ME, business-like, machine, which 
Bea ifts and gears are of Hig 
| S ( ed i totally enclosed Gear Box with Pump Fees 
| A 


